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ENDOVASCULAR AND SURGICAL TECHNIQUES
Fogarty Balloon Dilatation for Intraoperative Arterial Spasm
C. L. H. Chan∗1, S. A. Ray1, R. Dourado2 and K. G. Burnand1
1Department of Surgery and 2Department of Radiology, Guy’s and St Thomas’ NHS Trust, 1st Floor North Wing,
Lambeth Palace Road, London SE1 7EH, U.K.
Objective: to describe an intraoperative technique using a Fogarty balloon to treat arterial spasm following vascular
bypass and endarterectomy.
Design: prospective case control study.
Subjects and treatment: twenty-two patients following femorodistal bypass surgery and one patient following carotid
endarterectomy, with arterial spasm in the distal run-off on completion angiography, were treated with Fogarty balloon
dilatation.
Materials: Fogarty balloon catheter (Baxter).
Results: twenty-three patients (100%) with arterial spasm were successfully treated by Fogarty balloon as demonstrated
on completion angiography. No complications were seen.
Conclusion: this simple technique removes vascular spasm rapidly and produces an excellent angiographic result.
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Introduction Technique
In cases where arterial spasm is demonstrated onArterial spasm quite commonly develops in the run-off
completion angiogram (Fig. 1), a Fogarty balloon cath-vessel following peripheral vascular bypass grafting
eter (Size 3) is inserted, via a small arteriotomy in theor endarterectomy on completion angiography. The
graft or through a side-branch in a vein graft andreduction in the calibre of the vessel may lead to a
passed through the anastomosis. The balloon is thenreduction in flow, thus increasing the potential for
gently inflated under vision until the vessel “pops”thrombus formation.1 This may in turn produce emboli
open. Subsequently, the balloon is deflated andor cause early graft failure.2 Various drugs have been
brought proximally until the segment in spasm hasused to reduce spasm and augment flow following
been dilated. The inflated balloon is never “dragged”vascular bypass procedures. Papaverine, an alkaloid
through the vessel, but is simply used as an angioplastyof the opium group, which induces vasodilatation by
device. The result is checked by repeat intraoperativedirect action on smooth muscle, was the first com-
angiography (Fig. 2). Figure 3 illustrates a completionpound used to overcome vasospasm.3 Iloprost, a pro-
angiogram after an uncomplicated endarterectomy forstacyclin analogue, is now commonly used to reduce
a 90% internal carotid artery stenosis. There is markedperipheral resistance and thought to increase blood
spasm in the internal carotid artery. Following gentleflow through femorodistal vein grafts.2 There is, how-
inflations by a Fogarty balloon catheter, the spasm isever, no evidence from controlled trials that pro-
overcome as shown by the repeat angiogram (Fig. 4).stacyclin analogues improve graft patency.4 We
describe a simple technique using a Fogarty balloon
Resultscatheter to treat this spasm.
This technique has been used on 23 cases with good
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Fig. 1. Completion angiogram following femorodistal bypass graft-
ing with in situ vein, showing spasm in the run-off (black arrow).
Fig. 3. Completion angiogram following left carotid endarterectomy
with a Dacron patch, showing marked spasm in the internal carotid
artery (black arrow).
Fig. 2. Angiogram following gentle mechanical inflation by a Fogarty
balloon (Size 3), illustrating a marked improvement in the run-off
with production of a normal calibre anterior tibial artery (black
arrow). Fig. 4. Angiogram following gentle inflation by a Fogarty balloon
(Size 3) illustrating a normal calibre internal carotid artery.
DiscussionThe arterial spasm was rapidly removed in all cases
by gentle inflations of the Fogarty balloon catheter.
Fogarty balloon catheters were originally designed forAll post-Fogarty balloon dilatation angiograms dem-
onstrated excellent distal run-off. None of the grafts arterial embolectomy, but also have other uses such
as an aid to the closure of a patent ductus arteriosus,5failed in the immediate postoperative period. No early
or late complications have been identified. ablation of neonatal posterior urethral valves,6 removal
Eur J Vasc Endovasc Surg Vol 19, June 2000
C. L. H. Chan et al.664
of foreign bodies7 and in the control of endobronchial References
and back-bleeding from side-branches.8 The technique
1 Watson HR, Smith FCT, Shearman CP, Hildebrand M. Phar-of transluminal angioplasty to reverse arterial vaso-
macokinetics and pharmacodynamics of intragraft iloprost in
spasm is not new. It has been well described in the femorodistal bypass surgery. Prostaglandins, Leukotrienes and Es-
sential Fatty Acids 1997; 56: 389–393.treatment of cerebral arterial vasospasm following
2 Hickey NC, Shearman CP, Crowson MC, Simms MH. Iloprostsubarachnoid haemorrhage9 and coronary artery
improves femorodistal graft flow after a single bolus injection.
spasm during interventional procedures.10 However, Eur J Vasc Surg 1991; 5: 19–22.
3 Kinmonth JB. The physiology and relief of traumatic arterialwe are unaware of the application of a Fogarty balloon
spasm. BMJ 1952; 1: 59–64.to treat arterial spasm in the run-off just distal to an 4 Iloprost Bypass International Study Group. Effects of peri-
arterial anastomosis. We have 23 examples where the operative iloprost on patency of femorodistal bypass grafts. Eur
J Vasc Endovasc Surg 1996; 12: 363–371.radiological appearances have been improved fol-
5 Majid A. Closure of the patent ductus arteriosus on cardio-lowing arterial surgery complicated by distal arterial pulmonary bypass: use of the Fogarty balloon catheter and
spasm. transpulmonary suture-ligation. J R Coll Surg Edin 1989; 34:
63–65.Papaverine is often used to treat arterial spasm but
6 Diamond DA, Ransey PG. Fogarty balloon catheter ablation ofis associated with a delay of between 5–15 min before neonatal posterior urethral valves. J Urology 1987; 137: 1209–1211.
dilatation is noticeable.11 In addition, a degree of re- 7 Cumes DM. Use of Fogarty balloon catheter in removal of smooth
foreign bodies from male urethra. Urology 1979; 13: 300.sidual narrowing and recurrent spasm has been re-
8 Kshettry VR, Bassett HF. The Fogarty balloon technique forported.12 Calcium channel blockers such as nifedipine, control of endobronchial bleeding. Thorax 1983; 38: 640.
diltiazem and verapamil have been investigated for 9 Barnwell SL, Higashida RT, Halbach VV et al. Transluminal
angioplasty of intracerebral vessels for cerebral arterial spasm:the treatment of graft vasospasm, but with relatively
reversal of neurological deficits after delayed treatment. Neuro-poor success.13 Our method using a Fogarty balloon surgery 1989; 25: 424–429.
is much quicker and produces an almost immediate 10 Bertrand ME, Lablanche JM, Fourrier JL, Traisnel G. Per-
cutaneous transluminal coronary angioplasty in patients withresponse with no residual spasm. An angioplasty bal-
spasm superimposed on atherosclerotic narrowing. Br Heart J
loon will produce the same effect as a Fogarty balloon, 1987; 58: 469–472.
11 Kinmonth JB, Hadfield GJ, Connolly JE, Lee RH, Amorosobut is approximately five times more expensive.
EC. Traumatic arterial spasm its relief in man and monkeys. BrThis technique using a Fogarty balloon removes
J Surg 1956; 44: 164–169.
the vascular spasm rapidly, produces an excellent 12 Cook P, James I. Cerebral vasodilators. N Engl J Med 1981; 305:
1508–1513.angiographic result with good run-off and may avoid
13 Cable DG, Caccitolo JA, Pearson PJ et al. New approachesearly graft failure. We conclude that intraoperative
to prevention and treatment of radial artery graft vasospasm.
mechanical inflation with a Fogarty balloon (Size 3) is Circulation 1998; 98: II-15–II-22.
a simple, cheap and valuable technique that may be
used for the treatment of arterial spasm. Accepted 29 December 1999
Eur J Vasc Endovasc Surg Vol 19, June 2000
